Water Safety Plans (WSPs) are a comprehensive source to tap risk management approach that are recognised as the most effective way of ensuring drinking water safety. In East Africa there is only one utility implementing them, so this research aims to identify barriers for WSP implementation in this region, as well as potential motivating factors. This is achieved through twenty semi-structured interviews with utilities, regulators and international agencies. The biggest motivating factor was the potential of WSPs to improve standards and reduce water quality incidents, with the potential for cost savings and NRW reduction being further motivations. However, in many utilities senior managers are not motivated to start implementing WSPs and they can prevent other staff from doing so. Smaller or weaker utilities may struggle to implement a WSP as they are constantly engaged in their day-to-day problems and do not have the capacity to plan in the longer term.
Introduction
The third edition of the WHO Guidelines for Drinking Water Quality (WHO 2004) , complementary publications 'Water Safety Plans' (Davison et al. 2005 ) and more recently the WSP Manual (Bartram et al. 2009 ) advocated the use of WSPs, a comprehensive 'source to tap' risk management approach, as the most effective way of ensuring drinking water safety.
The primary aim of WSPs is public health protection, involving system assessment, operational monitoring and management plans, which are guided by health-based targets and overseen by surveillance. The most up to date WSP guidance describes an eleven step approach ( Figure 1 ). The WSP process should not be seen as a one off exercise, and the cyclical nature, involving review, approval and audit to ensure continuous improvement is emphasised. What is important is that the WSP guidance is flexible, as long as these steps are followed, there may be different methods used. For example risk ranking approaches may vary depending on the organisations current risk management practices. Risk assessment is 'not a goal in its own right' and should be seen as a tool to aid management decisions and assist in incremental improvements to water quality (Davison et al. 2005) .
Since their promotion began in 2004, WSPs have been gaining momentum and ever increasing numbers of water utilities are implementing them (Summerill 2010) . Public health protection is the main aim of a WSP, and therefore should be a main motivation.
However, utilities are also motivated by the framework for improved procedures that WSPs offer for monitoring Dyck et al 2007, Gunnarsdottir and Gissurason 2008; Jayaratne 2008; Mälzer et al 2010; Viljoen, 2010) and the potential this brings for identifying and reducing non-revenue water (NRW) (Dyck et al 2007; Summerill et al 2010) .
Utilities also want to improve their image and accountability and prevent the recurrence of past water quality incidents (Dyck et al 2007; Gunnarsdottir and Gissurason, 2008; Summerill et al 2010) .
Some regulators have introduced legal requirements for WSP implementation, including, amongst others, the State Government of Victoria, Australia (Jayaratne 2008) ; Japan (Yokoi et al 2006) ; and the UK (Bartram et al. 2009 ) and WSPs provide independent verification of ISO 9001 (Viljoen 2010) . However, existing regulations are sometimes perceived as insufficient to ensure water safety alone thus motivating utilities to implement WSPs as a way of achieving improved water safety .
The support from other stakeholders and the utilities' own staff (including managers at all levels) can be a driving factor for WSP implementation (Mahmud et al 2007; Viljoen, 2010) , conversely a lack of co-operation from these groups can form a barrier (Gunnarsdottir and Gissurason 2008; Bartram et al 2009; Mälzer et al 2010; Summerill 2010 . Some stakeholders, including the utilities themselves are simply unaware of the WSP approach . If water quality is consistently good then WSPs may not be considered urgent, and complacency occur (Bartram et al 2009; Mälzer et al, 2010) .
A lack of resources for WSP implementation has been cited as a challenge by service providers of all scales, from large serving millions of consumers to caretakers of community supplies in Bangladesh (Mahmud et al 2007; Gunnarsdottir and Gissurason 2008; Bartram et al 2009; Summerill et al 2010) . However, Godfrey et al (2005) concluded from their experience in Guntur, Andhra Pradesh, India that insufficient data does not limit the development of WSPs. Summerill (2010) warns that a lack of resources can sometimes be used as an 'excuse' for not implementing WSPs, and even a basic WSP done with what resources are available is better than no WSP at all.
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These motivations and barriers will impact the scale of WSP implementation. In East Africa
WSPs have only by one utility, National Water and Sewerage Corporation, in two of the cities it serves in Uganda, Kampala and Jinja (Tibatemwa 2005 
Methodology
In order to generate the richness of data required, in-depth qualitative interviewing was adopted as the chosen methodology, as opposed to, for example more quantitative techniques such as questionnaires (Rubin and Rubin 1995 Respondents were asked to name the main motivation and barrier for Water Safety Plan implementation, in their experience. They were also asked to name any further motivations and barriers, which are referred to throughout as "secondary motivations" or "secondary barriers". They were also asked what further support utilities require.
This study protocol was approved by Cranfield University's Science and Engineering
Research Ethics Committee (number 88, 10/08/10).
Results
The initial section summarises the interview responses relating to WSP motivations, capturing both the qualitative and quantitative nature of the interviews.
Improved water quality The need to improve water quality and or/health was identified as the main motivating factor for WSP implementation. Improved standards and/or health were also named as a secondary motivating factor by three further utilities. One international agency said utilities are aware that people avoid drinking tap water if they can afford bottled water 6 and a Kenyan supplier also cited this as a secondary motivating factor. Six respondents believed that WSPs could reduce water quality incidents, versus two who said there was insufficient evidence as yet.
Internationally recognised standards The ability of WSP to assist utilities gaining ISO certification was cited as a main or secondary motivation by only one two respondents.
However all the utilities said it would be a motivating factor when asked specifically. The fact that WSP implementation does not result in an internationally recognised standard (unlike ISO 9001) may in fact be a barrier to implementation as it means that utilities may not take WSPs seriously. A step forward could be for the WHO or regulators to give more official certification to utilities implementing a WSP.
Cost savings Cost savings were the third most popular motivating factor, and were also named by four further respondents as a secondary motivating factor. When asked specifically eight utilities said it would be a motivating factor. Money can be saved by reducing monitoring and testing. Whilst one international agency said that there was so far insufficient evidence for cost savings as a result of implementing a WSP, the remainder thought that costs savings were inevitable, as did all the water governance entities. They cited examples of cost savings achieved in England, Wales, Brazil and Uganda. Costs A lack of funds to implement WSPs was cited as the main barrier for four of the utilities. A further utility named the lack of resources as a secondary barrier. A lack of funds and resources was the one of only two barriers that was cited by the senior mangers interviewed. Six respondents requested that funds for control measures be included in support plans for utilities, and three suggested funds for monitoring equipment. However, regulators and international agencies did not cite a lack of funding as the main or secondary barrier.
Regulatory requirement
This suggests there need to be greater sensitisation of utilities to the wider economic benefits of WSPs. Utilities have only limited funds and WSPs are perceived as being extra work with no perceived pay off -so they need to be shown examples where cost savings have been demonstrated. This works on both a utility and a departmental scale -senior management need convincing that the WSPs will ultimately save money overall, but department managers also need to be persuaded to release money from their budgets for the required control measures. Budgets may need to be reallocated as whilst there are savings in water quality testing, inspection costs (e.g. transport costs) increase. Developing WSP tools may reduce the costs as utilities then do not need to employ expensive consultants to guide the process. It is also important to keep focussed so bureaucracy is minimised and hence costs do no increase.
Inadequate human resource Eleven respondents thought that utilities did have sufficient human resource to implement WSPs. No respondents cited it as a barrier. However, one utility respondent thought that some people in his company were misplaced and they need to do a job evaluation. With WSPs there is a shift in workload from the laboratory staff to the inspectors. This change needs to be incremental, as there is a big impact on the human resource. It is possible at this stage that even senior managers can end up out of a job.
Lack of priority of planning. All the utilities asked in this survey were in the process of implementing, or at least considering implementing a WSP. However, international agencies and water governance entities said that many utilities are so tied up in dealing with day-today challenges, such as leakage, they cannot make long term plans like a WSP. They struggle with political pressure and population growth. The challenge is to convince utilities to make a small start and not to stop because it is too complicated. All respondents were asked whether expanding the business or improving standards for current customers was important for utilities. The responses from international agencies and the utilities themselves were divided equally. However, the all water governance entities believed that utilities were more concerned with expanding their business.
Inadequate laboratory facilities Respondents were asked whether East African utilities had sufficient laboratory facilities to implement a WSP, and there was no consensus either way, although there was some concern that most of the smaller utilities would not have sufficient resource.
Insufficient documentation Whilst six of the nine utilities were convinced that the documentation of their systems was sufficient, none of the international agencies agreed.
This may be because the utilities were unwilling to admit their inadequacies in the survey, or it may be because they do not understand the level of documentation that is actually required.
Discussion
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East African utilities are motivated by the same factors as utilities worldwide to implement a WSP: improved image, improved accountability, reduced NRW, cost savings, qualification for other standards, buy-in of senior management and the support of external agencies.
Conversely a low regard for image or inadequate senior management along with a lack of skilled staff, the perceived costs of implementing a WSP and the lack of awareness form barriers in East Africa and globally. In Uganda, suppliers learned that control measures identified by a WSP need to be simple or they will never be implemented (Tibetemwa 2005).
To overcome this elsewhere, such as in Bangladesh and Iceland, appropriate or simplified tools have enabled operators (particularly small ones) to effectively implement WSPs (Mahmud et al 2008; Gunnarsdottir and Gissurason 2008) , but these are yet to be introduced in East Africa. The process also needs to be explained clearly to the managers who will be releasing funds for the control measures to maintain their commitment to the WSP process.
Whilst Australia, Japan and the UK have introduced WSPs into their regulatory requirements (Jayaratne 2008; Yokoi et al 2006; Bartram et al. 2009 ), this has not yet happened in East Africa.
In countries where there is no such support, some utilities treated this as a motivation as they believed the regulations are lacking and they want to comply with international standards. However, other utilities are discouraged, and this forms a barrier to implementation. Stakeholders were divided as to whether East African regulators had the capacity to enforce WSP implementation and whether engaging regulators should be a priority for external agencies. The fact that having implemented a WSP does not in itself qualify the supplier for any international mark or standard may also be a barrier.
In Bangladesh the ability of WSPs to involve all stakeholders was seen as a motivation (Mahmud et al 2008) , although poor relationships with other stakeholders formed a barrier in several countries. In East Africa the latter case was true, and utilities were particularly 13 concerned about the lack of co-operation from stakeholders involved in catchment management.
There were plenty of global examples of where poor relationships between staff had hindered WSP implementation (Gunnarsdottir and Gissurason 2008; Bartram et al 2009; Mälzer et al 2010; Summerill et al 2010) . In East Africa, all the utilities reported that their staff were used to working well in teams together, and most blamed poor staff involvement in WSPs on the lack of direction from senior management rather than unwillingness in the staff members themselves. In Uganda, they found that the lowest level staff may hold the local knowledge which is essential for understanding the whole system from catchment to consumer (Tibetemwa 2005) .
In order to increase WSP implementation in East Africa (and other developing regions), WSP promoters need to provide evidence for the benefits of WSPs. Not all stakeholders were aware of the evidence that WSPs reduce water quality incidents, costs and NRW. The evidence should be clearly presented to persuade utilities of the need for WSPs
Typically external programmes only train three staff from a supplier, whereas a WSP team can be larger than this, and implementation will involve all staff members. Programmes should seek to understand how messages are conveyed in a utility after a training event and how change management occurs. They should thus equip trainees to be the agents of change and to train their colleagues, as clearly most external agencies do not have the resources to train all staff. Programmes should also seek to engage with other external stakeholders, including:
 Larger associations, for example groups of utilities. These associations are engaged in information sharing so they just need to include WSPs at their events.
14  Donors and funding agencies. These can provide the required capital, and make WSPs a mandatory part of their programmes.
 Asset holding companies. Utilities may not have the capacity to invest in the necessary control measures.
 Regulators and politicians. They can then implement pro-WSP policies.
 Small operators in informal settlements and rural areas.
Although many stakeholders did not believe that costs were a barrier to WSP implementation; the utilities did. It is clear that even if there are overall cost savings, there needs to be some investment in the control measures in the early stages, which may be beyond the capacity of utilities that have poor cost recovery mechanisms.
The main limitation to the research was that the group of interviewees was self selecting and small. All but one of the interviewees were aware of WSPs. However, interviews with respondents who were not aware of WSPs would not be very insightful, whereas those who were aware of WSPs had some clear ideas as to what the motivations and barriers were.
There was good agreement between the different respondents so although the number is small it is probably representative.
Conclusions
WSPs have the potential to improve standards and reduce water quality incidents and this was the biggest motivating factor. WSPs form an ideal management and planning tool. WSPs also assist utilities in qualifying for international standards, which is a motivation, although the fact that having implemented a WSP does not in itself quality the supplier for any additional mark or standard may in itself be a barrier. Utilities that care about their image are most likely to implement a WSP.
15
The potential for costs savings and NRW reduction is a motivating factor, although there needs to be better communication of successful examples to truly realise this as a motivation.
Otherwise the initial investment cost will be perceived as a barrier.
None of the countries in East Africa require WSPs as a regulatory requirement so this is not a motivation in the way that it might be elsewhere. In fact it is a barrier, as either senior managers are not motivated to start implementing a WSP, or utilities are committed to attaining other regulatory requirements and hence struggle to continue to implement their WSPs and expand them into new areas.
The attitude of senior managers can drive or hinder effective WSP implementation as they can ensure that staff prioritise WSPs over other commitments. Smaller or weaker utilities may struggle to implement a WSP as they are constantly engaged in their day-to-day problems and do not have the capacity to plan in the longer term. The lack of support from other stakeholders, particularly on catchment management was also a barrier, as utilities did not believe they could address water safety all the way from the catchment.
While most utilities have sufficient staff to implement a WSP, those staff do not have the relevant skills and there was an almost universal request for more training. There was some criticism of previous international programmes, and an acknowledgement that in the future they need to ensure that the training actually leads to a change in the utility -whilst it is not practical for international agencies to train every staff member, trainees do need to have the capacity to train their peers. Training should not just focus on utilities -there are many other stakeholders whose engagement in WSPs is key for their success, but who may currently be unaware of this initiative. Trainings should also promote simple tools for WSP development and evaluation.
